allergens that have shown new positive reactions at an additional late patch test reading vary in the literature. 7, 10, 11 It is unknown whether there are associated factors, for example, patient characteristics, that may enhance the tendency to develop new positive reactions at a D7 reading. Only one study evaluated sex and age as possible associated factors, and found a significantly higher rate of new positive D7 reactions in women than in men and in patients aged >40 years. 7 The objectives of the current study were to evaluate the added value of the D7 patch test reading for individual allergens and allergen groups, and to identify factors associated with new positive D7 reactions.
2 | METHODS
| Study design and patch testing
We performed a retrospective data analysis on patch test data collected were evaluated separately. Reactions were evaluated as irritant if margins were sharply demarcated and the surface of the test area showed a silk paper structure or a shiny skin. Reactions were considered to be doubtful if erythema and/or infiltration did not cover the whole test area. 12 
| Data analysis
Positive reactions were categorized into positive on D3 or new positive on D7 (labelled as negative on D3 grouped on the basis of chemical structure, cross-reactivity, and cosensitization, resulting in seven groups: metals, preservatives, fragrances, rubbers, dyes, topical medicaments ("topicals"), and corticosteroids (Table 1) . 13, 14 A positive reaction to at least one of the allergens in the group was counted as an overall positive group reaction.
| Statistics
Descriptive data are presented in tables as numbers with percentages and 95% confidence intervals (CIs). Prevalences are presented as both crude and age-standardized estimates with accompanying 95%CIs.
The European standard population of 2013 was used as the reference for age and sex standardization. 15 Univariable logistic regression was performed to analyse the association between patient characteristics and allergen groups on new positive D7 reactions, and these were expressed as odds ratio (ORs) with 95%CIs. 
| Regression analysis
A univariable logistic regression analysis was performed to investigate patient characteristics and allergen groups possibly associated with the occurrence of new positive D7 reactions. The results are shown in Table 4 . For age, a significant negative association was found in the age group 18 to 30 years as compared with the age group >61 years Table S1 shows the prevalence of new positive D7 reactions in each age group for each allergen group.
| Reaction strength
The reaction strength of the new positive D7 reactions and patch test results of the D3 reading are shown in Table 3 
| DISCUSSION
The present analysis provided estimates of the prevalence of new positive D7 patch test reactions in patients consecutively patch tested with the extended European baseline series and evaluated possible associated factors. Contact allergies would have been missed in 13 .5% of the patch tested patients without a D7 reading.
In the current study, the prevalence of new positive D7 reactions was significantly associated with the allergen groups topicals and corticosteroids. In multiple studies addressing the added value of a late patch test reading, neomycin sulfate has been the most frequently reported allergen associated with new positive reactions at a late reading. 2, 7, 10, 16 This is in agreement with our findings, in which neomycin sulfate was also the allergen with the highest proportion appeared on D6. 11 Ahlgren et al found a significantly higher frequency of new positive D7 reactions to metals, especially to mercury, nickel, gold, and cobalt. 5 Chaudry et al reported late readings to be useful for *P = 0.025; **P < 0.001; ***P = 0.024. metals, especially for gold sodium thiosulfate, which showed the highest prevalence of new positive reactions after D5. 10 In our regression analysis, the group metals was not significantly associated with new positive D7 reactions as compared with other groups of allergens. However, our metal group consisted only of nickel sulfate, potassium dichromate and cobalt chloride from the European baseline series.
In the current analysis, the rubbers group was the only allergen group that was significantly less associated with new positive D7 
| Associated factors
In general, contact allergies may be associated with several patient characteristics. These include sex, age, and occupational dermatitis. [22] [23] [24] [25] [26] [27] [28] [29] [30] Women tend to have a higher prevalence of contact allergies than men. 26 Furthermore, several studies have evaluated the effect of age on the elicitation of contact allergy. Kwangsuksith et al reported a decrease in reactivity upon primary exposure to new antigens in older individuals, owing to senescence of the immune system. 26 In our study, sex was not significantly associated with a higher prevalence of new positive reactions on D7. A study by Madsen et al reported significantly more new positive reactions in women and in patients aged >40 years. 7 In the current study, an age of 18 to 30 years were significantly less associated with new positive D7 reactions than an age of ≥61 years. However, allergens could be a confounding factor. The allergen with the highest proportion of new D7 reactions was neomycin sulfate. The use of neomycin sulfate in topicals in The Netherlands was reduced years ago. Consequently, it was mainly the elderly who were exposed, which could explain the lower proportion of new positive reactions in the age group 18 to 30 years. Logistic regression analysis was controlled for age and sex. Nevertheless, we found a significant association for age in all subgroups of allergens analysed.
Thus, the effect of age can be only partly moderated by the exposure to allergens. For patients suffering from occupational dermatitis, it could be hypothesized that sensitization occurs earlier because of a high probability of impaired barrier function of the skin resulting from concomitant exposure to irritants, allowing for more rapid penetration of the contact allergen. 23, 30 In the current analysis, no differences were observed for the presence of occupational dermatitis between patients with new positive D7 reactions and patients with positive D3
reactions. Concerning the overall prevalence of contact allergy in atopic vs non-atopic dermatitis patients, Johansen et al concluded that there were no significant differences. 31 In the current analysis, the prevalence of new positive D7 reactions was also comparable between atopic and non-atopic dermatitis patients.
| Strength and limitations
The added value of a D7 reading has been underscored by previous studies, but these investigations have mostly been performed on small populations, whereas the current study was performed on a large 
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